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LIDGERWOOD M’F’G CO., 


Boston. 96 Liberty Street, Chicago. 

Philadelphia. New York. Portland, Ore. 

Cleveland, O. New Orleans. 
STANDARD 
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Built on the Duplicate 


Part System, : Devices, 
For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 
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Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 
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Also All Grades of Lubricants for Use on Machinery 





Propelled by Compressed Air 





OFFICE AND SALESROOM, 59 WATER STREET, 
“TLUBROLEINE.” NEW YORK, U. S. A. 
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McNAB & HARLIN M’F’G CO., 


MANUFACTURERS’ OF 


BRASS COCKS, 


PLUMBERS’ BRASS WORK, 
Globe Valves, Gauge Cocks, Steam Whistles and Water Ganges, 
WROUGHT IRON PIPE AND FITTINGS, 


Plumbers’ and Gas Fitters’ Tools, 
No. 56 JOHN STREET, - - NEW YORK. 


Factory, Paterson, N. J. 


Wheeler Condenser & Engineering Co. 


SURFACE 
For CONDENSERS 
MARINE ~* Mounted on 
and Combined Air 
STATIONARY and 
Circulating 
SERVICE. peice 








PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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f.40%G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF “MANUFACTURING. 





CORRESPONDENCE SOLICITED. 


HOME OFFICE: MT. VERNON, OHIO. 
IWEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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‘“ Subscription Price, 
Electrical, Steam and SEGAL enemies 
; THE 
Compressed Air RAILWAY EQUIPMENT bescrjtve of tic tod pax 
REGISTER jcc Cusassthnccce men 
Apparatu Ss, Subscription Price, @5.00 per annum. Single copies, 81.00, 
ST. PAUL BUILDING, NEW YORK. THE RAILWAY EQUIPMENT & PUBLICATION 08 


24 Park Place, New York. 








Trimo Giant Pipe Wrench 


The strongest, safest and most 
durable Pipe Wrench in the 
world. Made and adapted for 


——y all kinds of work as well as 
SSS oS hard or rough usage. Send for 
catalogue of Trimo tools. 


TRIMONT MANUF’C CO., Roxbury. Mass. 
FOR SALE BY ALL JOBBERS. 


™ PULSOMETER Sa 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 




















Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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United States Metallic Packing Co., 


PHEIIUADELYHIA, PA. 





1 
Manufacturers of the most economical Air Tools in the market, such as 
PNEUMATIC HAMMERS, 
“ DRILLS, 


4 TRACK SANDERS, 
. BELL RINCERS. 


METALLIC PACKING FOR ALL KINDS OF SERVICE. 
CHICAGO OFFICE: OFFICE AND WORKS: 
1003 MARQUETTE BUILDING. 427 NORTH {3th STREET 


-MANNESMANN TUBE WORKS, 








SS 





MANUFACTURERS OF 





Seamless Rolled Tubes for Gasss, CompressedjAir, Etc., 


UNDER HIGH PRESSURE. | 


Tested and approved by the highest authorities and Governments of Europe and 
America. 

Each Tube is carefully tested, and a Government Test Certificate is furnished with } 
each Tube. Representatives :— l 


CHAS. G. ECKSTEIN, 
249 CENTRE STREET, -~ - NEW YORK. 
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J. UD. MALLE & CU), 


TAYLOR BUILDING 39 & 41 CORTLANDT ST., N. Y. 





UMPLETE POWER PLANTS, 


FOR ALL PURPOSES 


ENGINES, BOILERS, MACHINERY, 
MINING AND MILLING EQUIPMENTS. 








Send for Catalogues and Estimates on what you need. 
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PNEUMATIC APPLIANCES. 





DRILLS, REAMERS, TAPPERS, 
RIVETERS, CAULKERS, CHIPPERS, 
HOISTS, MOTORS, COMPRESSORS, 





STAY BOLT CUTTERS, SAND SIFTERS, ETC. 





SEND FOR NEW CATALOGUE JUST ISSUED. 


C. H. HAESELER CO., 
1026 - 1030 HAMILTON STREET, - PHILADELPHIA, PA. 
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mH PKLTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of construction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 
water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it can 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 


$2{-123 MAIN STREET, SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK, 


BOSTON. NEW YORK. PITTSBURG. GO. ST. LOUIS. 


National Tube Works natal 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the 
Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 


NEW YORK OFFICE: HAVEMEYER BUILDING. 
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Al Important Connecting Link i Cmpressed All Service. 
he Moran Flexible Joint 


For high pressure, indispensible. 
Tightness, safety, flexibility and durability 
assured. 


Parties making experiments with Compressed 
Air may have the use of the ‘‘Moran Joint,” 





free for a limited time. 


MORAN FLEXIBLE STEAM JOINT CO., 
LOUISVILLE, - - - - - KENTUCKY. 





ESTABLISHED 1858. 


** Our Name and Brand a Guarantee of Quality.’’ 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. 





SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. PLAY PIPES. 


LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WORKS: 
Wayne and Brunswick’ Streets, Jersey City, N. J. 


BRANCH OrFFice: 10 BarcLay St., NEw York. 
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Compressed Air. 


A MONTHLY PUBLICATION DEVOTED TO THE USEFUL 
APPLICATION OF COMPRESSED AIR. 





L. SAUNDERS, - - Editor and Proprietor 
E. KENNEY, - - Managing Editor 
E. QUINTERO, - - - - Treasurer 


Ww. 
A. 
J. 


Subscription, including postage, United States, 
Canada and Mexico $1.00a year. All other coun- 
tries, $1.50 a year. Single copies, 10 cents. 


Advertising rates furnished on application. 


We invite correspondence from engineers, 
contractors, inventors and others interested in 
compressed air. 





All communications should be addressed to 
COMPRESSED AIR, 26 Cortlandt St., New York. 
London Office, 92 & 93 Fleet Street. 


Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office, 





Vou. III. OcTOBER, 1898, No. 8. 





THE publication of this magazine has 
progressed well into its third year, and we 
trust that our readers are pleased with the 
record which we have made in gathering 
interesting and valuable matter pertaining 
tocompressed air. Its value in this respect 
is apparent, and it continues to perform 
this duty with serious persistence, and has 
moved up toa point where all agree as to its 
fairness and enterprise. With these points 
in its favor, the work of increasing our cir- 
culation and consequent influence goes 
steadily on, and considering the limited 
field that we have, the result is gratifiying 
and the future promising. 

Friends of COMPRESSED AIR may assist 
in extending its usefulness by recommend- 
ing it toothers. They may send us names 
of persons likely to subscribe so that we 
can place sample copies in their hands and 
secure their patronage. 


IN THE publication of matter our aim is 
to print only such as is of practical value, 
so that the reader may obtain from reliable 
sources information that will benefit him 
in his association with compressed air. 
The subjects cover a broad area and we in- 
vite our readers to supply us with descrip- 
tions of plants, experiences of interest, 
suggestions for improving the practice of 
compressed air in any line, announcements 
of new inventions, and inquiries concern- 
ing knotty problems. All these are helpful 
and we pledge them our best attention 


when we are so favored. 


THE manufacturer of air appliances can 
secure no better medium for finding a mar- 
ket which is familiar with their use, and 
usually open for propositions from dealers 
in these goods. 

Wherever COMPRESSED AIR has gone 
before there is little need of preliminary ex- 
planations of the utility of air power, so 
the salesman is relieved of missionary 
work, and can get down to business on 
short notice. 

Our three-fold purpose is : To print all 
practical information obtainable on the 
subject of compressed air. 

To secure circulation of this little maga- 
zine in every shop and every place where 
air can be used. 

To extend the use of compressed air ap- 
pliances in all quarters by advertising 
them. 

You can be of service to this cause in 
many ways and promote your own interests 
at the same time by co-operating and we 


invite you to do so. 








503 COMPRESSED AIR. 


*Recent Experiments in Tamping Track by 
Compressed Air. 


All appreciate the wonderful advance 
made in transportation by rail within the 
last forty years, in speed, safety and com- 
fort. 

In this country the engine has grown in- 
to a practically perfect mechanism, and 
the station and the coach to the conve- 
nience and comfort of ahotel. Bessemer’s 
invention and the application to it of mod- 
ern machinery of tremendous power, has 
made it possible to double the weight of 
the rail section without increase in its cost, 
though we now, seeking a low first cost, 
wrongfully merely squeeze the metal into 
the prescribed section, instead of as in 
earlier days, roiling it toafinish. And the 
joint problem, to the solution of which the 
inventive genius of the world has devoted 
itself for years, is still with us unsolved. 

In one very material feature of railroad 
physics, of which I wish more particularly 
to speak, we have made no advance. As 
George Stephenson surfaced his track, so 
do we to-day, theoretically and practically, 
seeking to overcome the inequalities caused 
by train gravity in the foundation of our 
ties, by pounding more material under 
them in resistance to that gravity. We 
realize its general ineffectiveness, but few 
seem to appreciate its importance as an 
item in the general operating expense ac- 
count. 

In support of this assertion, there are 
within my knowledge, no statistics among 
those of any railroad, here or in Europe, 
segregating the expenditure for this unsa- 
tisfactory, irregular, endless and undoubt- 
edly expensive work. We find the general 
cost per mile of maintenance of way, or 
distinguished as repairs and renewals, but 
this particular item appears to be consid- 
ered as a necessary evil, an outlet for the 
employment of the time of trackmen, 
when there is nothing else to do. 

As the condition of the track is the bed- 
rock of the general repair account, the 
item of surfacing and its proportion of 
that account is worthy of examination and 
study. 

Mr. Tratman, in his latest work (Railway 
Track and Track Work, 1897), has evident- 
ly made a strenuous effort in this direction. 





*Paper by Mr. F. R. Coates) Roadmaster N. Y. 
Div. N. Y., N. H. & H. R.R., read before the An- 
nual Convention of the New England Roadmast- 
ers’ Association, Revere House, Boston, August 17, 


1898, 


For the railways of this country alone, he 
gives for 1895, out of a total expenditure 
for operating expense of seven hundred and 
twenty-five millions, the cost of the work 
of one hundred and eighty-five thousand 
foremen and sectionmen, as sixty-nine mil- 
lions, excluding rail and tie renewals, re- 
newals and repairs of culverts, bridges, 
fences, buildings, and kindred structures, 
but he also evidently fails in finding the 
record of cost of this item. 

We can try to arrive at it approximately 
from other sources. 

Nearly all roadmasters and foremen fix 
the proportion of their pay roll expended 
on tamping as at least 50 per cent. 

One hundred and eighty-five thousand 
foremen and section men, make an aver- 
age of a little more than one man per mile, 
and their average pay is annually nearly 
or quite four hundred dollars—or by this 
estimate for this item, two hundred dollars 
per mile, nearly four cents per linear track 
foot. 

Mr. Parsons, in his work on ‘ Track”’ 
(1896), gives the expectancy of a man’s ac- 
complishment in careful surfacing with 
bars, in gravel ballast, taking fresh gravel 
conveniently distributed, from the gauge, 
as four feet per hour. But careful tests 
made within the last few years, show that 
section men do not make forty feet per day 
in such work, even when tamping back 
the dirty material from the road bed sur- 
face, instead of fresh material brought for 
the purpose, leading to the inference that 
Mr Parsons’ record is that of a ‘‘ spurt ”’ 
made under his personal supervision. 

In the most expansive tamping, and the 
most severe upon the men—coarse broken 
stone—foremen who have recently been 
asked to answer the question, say that in 
this work, done as well as it can be done, 
and as it should, of course, be done, one 
and one-half feet per hour is the expectan- 
cy of performance, equal to a cost of eight 
and one-third to ten cents per track foot. 
Actual timing has verified this, and it has 
been sustained by the opinion of higher 
officials in maintenance of way depart- 
ments, though they assert that this work 
requires no repetition for a year or more. 

In sand or gravelly loam ballast, where 
the tamping bar is useless, where shovel 
tamping is practiced and the best work not 
expected, nor obtainable, no figures as to 
cost are available. It is probably much 
less than the average given above of two 
hundred dollars per mile, and a total of 
thirty-seven million dollars per annum, 
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but probability is increased, in our belief, 
in the very much higher average on roads 
that expect the best results and strive to 
attain them. 

There ought to be a better way to do this 
work- -cheaper, easier for the men, and 
more even and permanent in its results. 

In track surfacing we now expend an 
undetermined amount of time and money 
in tearing out the settled ballast until we 
expose the lower face of the depressed ties, 
and then raising them to the required level 
we drive material under them fora new 
foundation, and necessarily in doing so, 
disturb or destroy the old foundation. 
Then we refill and redress the ballast, 
and leave the track in the hope that the 
new foundation will prove as good as the 
old one made by train gravity, for the loco- 
motive is the final tamper, its twenty tons 
weight on each tie finds all the inequalities 
of men’s tamping, and will compact each 
tie’s foundation until full resistance is met, 
without consideration for the work done 
by the men. 

We all recognize this, and none will 
question that train gravity is the inevitable 
final tamping agent, and the best one, if it 
can be availed of and relied upon to do 
the work, and this is a question of creating 
the conditions necessary to its utilization 

Theoretically, it would appear that if 
depressed ties or tracks were raised to the 
desired level, first removing only the bal- 
last at the ends of the ties, there would be 
exposed the cavaties beneath the ties re- 
quiring filling, their base and walls al- 
ready compacted to the susceptible limit of 
the material, be that material what it may, 
from broken stones, the best, down to 
‘‘gumbo,’’ the very worst. In compacting 
this foundation, train gravity and the ele- 
ments have done all that they are capable 
of, and have done it better than is possible 
by any other means. 

Thus far there has been but little depar- 
ture from our usual custom, excepting that 
we have at the same moment raised and 
held both sides of the track, and under any 
method of tamping there is no doubt that 
this should always be done when needed. 

If now these exposed cavities can be filled 
with a suitable material, we should expect 
that trains, having previously exhausted 
their power in compacting the foundation, 
could now only exert it on the new mate. 
rial just filled in between the tie and the 
old foundation and would be confined to the 
compressing of that material, thus conserv- 
ing and availing ourselves of all the time 


and labor previously expended on the old 
foundation, which now we find ready for 
us, and thoroughly compacted. 

The theory is indisputable ; the problem 
is to complete the process. 

We will now consider the duties that 
ballast is called upon to perform, and find 
that they are fourfold. 

First—It must be capable of draining the 
track. 

Second—It supports the ties and thus 
holds the track tu surface. 

Third—lIt assists in preventing the track 
from creeping. 

Fourth—It retains the line. 

The question which now presents itself 
is how to surface the track with the least 
injury to the ballast and the bed it has 
made. From the foregoing it is evident 
that the only method is by working from 
the ends of the ties. 

In England, on some of the roads, in 
order not to break up the foundation, the 
tie is lifted and gravel sprinkled under it 
from a small shovel shaped about like our 
tamping bar, the spade being a little larger. 
But the objection to this 1s, that though 
the train does the tamping, the side walls 
are broken down. 

On some of the roads in this country, in 
order to preserve the bed and side walls, 
the ballast is dug out at the ends of the 
ties, the tie lifted up and gravel thrown or 
salted under. But this is not successful, 
as it is impossible for the men to get the 
material very far under the tie. 

The most promising effort in this direc- 
tion has been in experimental work during 
the past five years in the use of the air 
blast. 

Its possibility once determined, the me- 
chanical means were to be devised. 

The conditions were : 

First—Ready portability. 

Second—Determination of the necessary 
proportions between appliances and work 
to be done. 

Third—Adaptability to the use of all 
kinds of material and all conditions of sur- 
facing work. ; 

These requirements have, with few ex- 
ceptions, been fairly met, though mechan- 
ical improvements will, with more exten- 
sive use, undoubtedly suggest themselves 
in the future as in the past. 

The Root blacksmith’s blower has thus 
far been found best adapted for conversion 
to this use. The mechanism is used by 
the ordinary track gang of four men, one 
or two of them being required to furnish 
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the power, and all engaging in clearing the 
tie ends during intervals of train waiting. 
Where the work is of sufficient magnitude, 
a double gang uses one machine on each 
rail, materially adding to the rate of pro- 
gress of each. The on-looker is at once 
impressed with one fact—there is no possi- 
bility of ‘‘soldering’’ by any one man; 
each man fills his place, and the pause of 
one stops the work of all. 

The mechanism having demonstrated its 
practicability, a serious problem is to de- 
velop the most economical method of 
placing suitable material convenient for 
use. In the ordinary picking up of low 
joints and loose ties in gravel road beds, 
the hand screens for excluding the part- 
icles too large to pass through the injector 
or to enter the cavity beneath the tie, seem 
to amply meet the requirement, and equal- 
ly so where fresh material has been_brought 
for more thorough work. Where the best 
of all ballast, stone, is available, the screen- 
ing of the material to a size that can be 
used in the average cavity, say through a 
three-quarter inch screen, can readily be 
done at the breaker, and should be done 
without additional charge. If for use in 
coarse broken stone ballast, it has been 
found best to screen out the particles below 
one-fourth inch in a first filling, as a large 
part of the screenings under this size wastes 
among the interstices of the ballast. The 
dust is everywhere objectionable and 
breakers should not load it for track use. 

The author of this paper is of the opin- 
ion that small stone is much more suitable 
for tamping than large, using it from three- 
fourthsof aninch tooneand one-half inches. 

In the May, 1897, proceedings of the 
New York Railroad Club, the writer gave 
some experiments he had made with stone 
ballast as follows : 

‘*A bucket holding twelve quarts of 
water was taken and filled level with the 
top with stone that would pass through a 
two and one-half inch ring; water was then 
poured in, and it held six and one-half 
quarts. Then a half inch smaller size was 
taken, and the same operation gone through 
with, and it held six and one fourth quarts. 
Then one and one-half inch ballast was 
taken, and the test showed that it held six 
quarts. 

‘‘In order to get a comparative estimate 
of the velocity with which water would 
drain through these different sizes, under 
similar conditions, the same bucket was 
used and four five-eighths inch holes bored 
in the bottom, ninety degrees apart. By 
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pouring in the same amount in each case, 
which was six quarts, with the coarser stone 
it passed through in twenty seconds, with 
the next size in twenty-two seconds, and 
with the smallest in twenty-four seconds, 
A larger stone is not so good for tamping as 
one of such size as will pass through a one 
and-one-half inch ring. At times the road- 
bed will get into such condition as to re- 
tain water, and in this event the smaller 
the stone the more solid will be the foun- 
dation and the less the amount of water it 
will hold. 

‘In view of these facts, it is conclusive- 
ly proven thata small stone is much more 
preterable for ballast than a large one. 
And, further, if the specifications require 
the size of ballast to be such as will pass 
through a one and one-half inch ring, the 
large stones which meet the requirements 
in two dimensions, but are large in the 
third, will be kept out.’’ 

In other kinds of roadbeds, a clean bal- 
last, free from earthy matter, ought to be 
used, and the amount required for this pur- 
pose is small in comparison with the 
amount required for full ballasting. 

The mechanism in its present develop- 
ment is entirely a ‘‘surfacing,’’ not a 
‘track raising device,’’ and the range of 
its applicability would seem to be from 
one-fourth inch up to one and one-half 
inch and the size of the material up to 
three-fourths inch. 

Material passed through a three-fourths 
inch round screen can be used, but its flow 
is much slower than the smaller sizes, as 
also is the speed of its projections. This 
can be readily realized when we know that 
a fair speed of the compressor shows but 
eighth-tenths inch mercury pressure for 
the air which is conveying the material 
beneath the ties. 

I have seen the performance of another 
application of the air blast to this use, 
which, dispensing with all the mechanism, 
gives greater projectile force, but I am re- 
quested not to speak of it in detail until its 
adaptability is better developed and deter- 
mined. Where the power is available it 
increases the accomplishment of each man 
among the trackmen by the proportion of 
them now used in furnishing power on 
hand compressors. I am told also that the 
electrical experts are clear in their opinion 
that where the electrical current is avail- 
able, a portable motor will furnish all the 
power needed; thus, while retaining the 
compressor, also correspondingly increas- 
ing each man’s performance on the track. 
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In the experiments made at Stamford, 
Conn., on the N. Y., N. H. & H. railroad, 
two adjacent pieces of track, each fourteen 
rail lengths, were taken, they being under 
the same conditions of traffic. One was 
surfaced by men on a spurt and the other 
by the machine. The former attained a 
speed of five feet per man per hour, and 
the latter eight and two-tenths feet. In 
this, however, no allowance was made for 
screening the material, which would in all 
probability reduce the speed to eight feet 
per hour. In one year it required the ex- 
penditure of thirty-six hours of one man’s 
time to maintain the surface of the por- 
tion put up by hand, and of two hours for 
that which had been surfaced by the machine. 

Our present method is largely a matter 
of ‘* strength and stupidity.’’ The method 
under consideration is machinery action 
and its best service must be the outcome of 
practice, for there are conditions, which 
we have not been forced to notice in our 
present practice, which must be met, when 
learned, in the new. 

For instance, in using gravel ballast, it 
is difficult to secure even work where 
squared and hewn ties are indiscriminately 
used. The cavity under the square tie is a 
perfect box, but the base of the hewn tie 
when raised from its bed leaves two vert- 
ical conical spaces above, too small to be 
reached and filled, but the restlessness of 
water-worn material—gravel—is excited by 
train pressure and the pebbles “churn ”’ 
until the sandy portion has been forced 
upward, into every crevice. The remedy 
is to use the bar in downward tamping of 
the edges of the hewn ties, so as to close 
these small spaces at the side of the tie be- 
fore the passage of a train, and it would 
seem advisable in using this method, in 
gravel or similar roadbeds, when the best 
work is desired, to always vertically tamp 
hewn ties. 

In the application of the one use of air 
a»ove referred to, the condition of the 
miterial seems to be of little importance, 
though the flow of dry material is, of 
course, the most rapid. In the use under 
consideration—the hand compressor 
creating a back pressure in the descending 
ballast tube, bituminous cinder, because of 
its light gravity, is worked with difficulty; 
not a serious objection to those who be- 
lieve it unfitted for tamping material in 
main track, 

In using the hand compressor, the dry- 
ness of the material naturally contributes 
largely to the rapidity of its delivery. 
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Iam also told that in friable material the 
tendency of the passage of a train on a 
‘* run off ’’ to shake loose material into and 
obstructing the cavity under the tie has 
been noticed, as it has been frequently in 
stone ballast, but it is a difficulty easily 
remedied, though it retards the per foot 
per hour per man performance of the men. 

Lengthened tie service is claimed for it, 
notably in coarse stone ballast, where 
many permit the bad practice of tamping 
the track up to grade instead of otherwise 
lifting it, frequent tamping resulting in 
champing off the tie base until the tie sec- 
tion assumes the shape of the letter U. 
Users of the air method find the splinters 
thus driven into the cavity a serious ob- 
struction. 

The method is believed to have solved 
the hitherto unsolved problem of the tamp- 
ing of the interior of the steeltie. This, 
though of great importance upon the 35,- 
ooo miles of metal ties in Europe, requires 
no consideration from us at present. 

As the cost of our present method is, so 
far as I know, practically unknown, it is 
too early to discuss the economy of the 
new method. Permanency of the work of 
the respective methods is a feature equally 
important with the first cost. Comparative 
tests for at least one year would seem to be 
necessary to determine these two points, 
though, I am reliably informed that in 
gravel roadbeds the speed obtained was 
far in excess of that procurable with bars 
and the work required no repetition until 
the relaying of the track three years sub- 
sequently. 

Before making comparisons which would 
be of material value, a section of track at 
least a mile long should, in the writer’s 
opinion, be surfaced with machinery. This 
is suggested in order that the handling of 
the material will be an important factor in 
calculating the expense. However, with 
the experimental work so far, the results 
are in favor of airtamping. 





Sinking Cylinder Foundations in Valparaiso. 


The following account of an important 
application of compressed air is given in 
‘* The Engineer.’’ 

Amongst the works designed and executed 
in the Port of Valparaiso for the Govern- 
ment of Chili in 1874-83 was a wrought 
iron mole or pier, for the discharge of 
ocean-going steamers of the largest class. 
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Fig. 2—-Vertical Section through Air Bell, 


The special circumstances of the case— 
the great depth of water at a short distance 
from the shore. and the proverbially severe 
storms of ‘‘Valparaiso Northers ’’ to which 
the work would be subjected toin the open 
bay—were the chief factors leading to the 
design for a pier which should present the 
least obstruction to the force of the storms 
should be economical in construction con- 
sidering the depth of water—qz ft. to 48 ft. 
—and should also possess the advantages 
of convenience and permanence. In view 
of the conditions to be fulfilled, it was de- 
cided to build a pier of wrought iron gir- 
ders, supported on fifty-two wrought iron 
cylinder foundations, 11 ft. 4 in. diameter, 
placed at equal distances and sunk a suffi- 


cient depth into the bottom of the sea to 
give them the required stability. They 
were to be filled with Portland cement 
concrete, and braced together by fender 
girders and the flooring of the pier. The 
superstructure was provided with hydrau- 
lic cranes for lifting ordinary merchandise 
up to 144 tons, and with one big crane 
capable of lifting exceptionally heavy 
weights up to 45 tons. 

But it is not the purpose of this article 
to deal with the work as a whole, but with 
the pneumatic method used in sinking the 
cylinder foundations. The pneumatic ap- 
paratus used at Valparaiso was designed by 
the late Mr. John Hughes, M. Inst. C.E., 
at that time engineer-in-chief, who was 
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well-known in connection with this class 
of work from the time it was first used by 
him in sinking the foundations of Roches- 
ter Bridge in 1851. As will be seen by the 
accompanying illustrations, the latter form 
of apparatus presented many novel and in- 
teresting features. The cylinders themsel- 
ves were formed of wrought iron, the bot- 
tom length of 15 ft. being riveted together 


Fig. 1 
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in one piece. The first 5 ft. 6 in. from the 
bottom upwards was formed of two thick- 
nesses of 3 in. plates riveted together, 
with rivets countersunk on the outside, 
and with the usual cutting edge at the bot- 
tom of the cylinder. On the inside were 
angle iron knees supporting a shelf 5 rt, 
from the bottom, and closing an annular 
space between the outside cylinder, which 
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was II ft. 4in. internal diameter, and an in- 
ner cylinder 8 ft. in diameter, thus leaving 
the annular space exactly half the area of 
the whole cylinder, or 50 square feet. 
When this space was shige filled in 
with concrete, weighing approximately 
twice the weight of water, it was sufficient 
to balance the cylinder and compensate for 
the buoyancy created by the exclusion of 
the water by the compressed air. 

The inner cylinder was made of %-in. 
plates and the outside with.the exception 
of the bottom 5 ft. 6in., was made of 3%-in. 
plates, riveted together and stiffened with 
angle iron rings. With the exception of 
the bottom length of 15 ft. the outer cyl- 
inder was made in sections 8 ft. long, with 
angle iron rings at either end for the pur- 
pose of joining them together with 1 in. 
bolts. Owing to the large number of cyl- 
inders, and their comparatively short dis- 
tances from one another, it was deemed 
expedient, in view of the rough weather 
to be contended with, to erect a temporary 
timber staging for placing the cylinders, 
rather than employ any other method 
which might have presented various incon- 
veniences in the transport of concrete and 
other material. On this timber staging, 
which, owing to the nature of the case, 
was in itself a work of some magnitude, 
six timber guides, 15 in. by 12 in. by 14 ft. 
long, were securely placed at the exact site 
for each cylinder. It was also furnished 
with three lines of rails for 45 ton traveling 
cranes, and with four lines of metre gauge 
for trucks used in transport of concrete 
and in the removal of the excavated mate- 
rial, &c. The staging was 25 ft. high 
above water level, and was made of piles 
12 in. by 12 in. stiffened with diagonal 
bracing above and below water. 

The operation of sinking a cylinder was 
as follows :—Heavy temporary timbers 
having been placed on the lower part of 
the stage at about water level, forming a 
strong platform between the guides pre- 
viously referred to, the bottom length of 
15 ft. was brought from the shore by means 
of atraveling crane, and deposited on it. 
The inner and outer cylinders were then 
built up to a height of 39 ft., and weighing 
altogether close on forty tons, were lifted by 
means of the traveler to a sufficient height 
to enable the timbers on which they rested 
to be withdrawn. The whole cylinder was 
then lowered into the sea until it floated 
by reason of the annular space between the 
inner and outer cylinders. A wrought 
iron cover was then placed over the inside 
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Hughes Air Lock—Valparaiso Harber. 


cylinder, the joint being made air-tight by 
means of inch bolts and packing. On this 
cover two lengths of 3 ft. diameter shaft 
cylinders were bolted, and other lengths of 
these and of the outside cylinder were 
added, till the whole rested on the bottom 
with the top of the cylinder rising above 
the upper stage. As the cylinder sank the 
annular space was filled in with Portland 
cement concrete 3% to I up to the height 
of the cover, and the concrete continued 
above that in the same form by means of 
temporary curbing. It was mixed by hand 
on bankers designed for the purpose, and 
placed one on either side of the cylinder, 
the material being brought from the shore 
in small tip wagons. 


The cylinder in this position was ready 
for the reception of the bell or pneumatic 
apparatus proper. A section mad elevation 
of this is given in Figs. 2 and 3, from 
which it will be seen that it consisted of 
a wrought iron case with semi-circular 
ends made to fit on to the shaft cylinders, 
and was designed with a view of requiring 
no men under pressure except those ac- 
tually engaged in excavation. The air 
locks were foimed as follows :—The two D 
shaped cases marked A were furnished 
with covers or flaps worked from the out- 
side by means of a hand lever fixed on the 
bar forming the hinge, which passed out 
through a small stufhiing-box, the joint be- 
tween the cover and the top of the case 
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being made air-tight by means of an india- 
rubber ring attached to the former. A 
similar ring was fastened underneath the 
bottom of the 1)-shaped case for the pur- 
pose of forming an air-tight joint with the 
bottom portion of the air lock or skip case 
marked B. This was suspended by two 
chains of gauge links, one on either side, 
passing round the chain sheaves marked C, 
so that when both the D-shaped chambers 
were closed and the compressed air ad- 
mitted, one skip case could be raised and 
the other lowered simultaneously by means 
of the winch worked on the outside, the 
main shaft of which passed from side to 
side of the air bell through stuffing-boxes 
and carried the driving sheaves—marked 
C—on the inside. It was the top of either 
of the skip cases marked B coming in con- 
tact alternately with the rubber ring on the 
bottom of A which made the joint com- 
plete and allowed the air lock thus formed 
to be opened by letting the compressed air 
escape from the inside of it. The cocks 
for the inlet or outlet of compressed air to 
the air locks were 1% in. bore, and linked 
together so as to be worked by one lever, 
controlled on the outside by the man in 
charge Smaller cocks, 4-in. bore, were 
previded on the inside, to be used by the 
workmen coming in or out, so that they 
could control the rapidity of the change of 
pressure to suit themselves. 

The buckets or skips for hoisting the ex- 
cavated material were made to fit closely 
the inside of the skip case, and a conve- 
nient method of attaching a chain for 
emptying them was arranged by means of 
a pipe passing through from side to side of 
the bucket close to the bottom. Through 
this pipe a short bar of iron was thrust as 
it was raised from the air lock by a steam 
crane. The iron bar projected sufficiently 
on either side to admit of the attachment 
of the tripping chain. 

The air bell was furnished with a signal 
gong, pressure gauge, safety valve, and air 
supply connections, with check valve and 
stop cock, as an additional precaution to be 
used in the event of a breakage in the hose 
joining the air supply pipe and the air bell. 
There was also a 3 in. cock in the cover of 
the 8 ft. cylinder for use in case of its 
being necessary to eject water from the 
cylinder otherwise than by forcing it 
through the bottom. Means were pro- 
vided also for attaching a small flexible 
pipe for drawing off compressed air for 
working a pump to supply water for the 
concrete. The arrangement was completed 


with a small wire rope ladder hung from 
beside the air locks, and reaching nearly 
to the bottom of the cylinder, to enable 
the men to go up or down in case the ma- 
chinery required adjustment in any way. 
It was at first intended to work the hoist- 
ing and lowering by compressed air by 
fitting steam cylinders to the winch on the 
outside, but labor being cheap enough. it 
was not thought necessary. The com- 
pressed air was furnished by means of a 
stationary engine on shore, with two air 
pumps, 15 in. diameter, 2 ft. 8 in. stroke, 
surrounded by tanks of flowing water to 
keep them cool. It was led thence by iron 
pipes to within a few feet of the cylinders, 
the connection with them being made with 
a flexible hose, 3 in. internal diameter. As 
a rule, two foundations were sunk simul- 
taneously. As the excavated material was 
removed from the bottom edge, the cyl- 
inders generally followed down by their 
own weight, but it was sometimes found 
necessary to let all the compressed air es- 
cape from the inside, and thus get rid of 
the buoyancy caused by the displacement 
of the water by the compressed air. 

The great increase of weight brought in- 
to play by this means generally resulted in 
the cylinder sinking rapidly to a depth of 
5 ft., 6 ft., or more at a time, but there was 
always the risk of a considerable quantity 
of sand, etc., being forced in by the in- 
rush of water from below. 

When the cylinders were sunk to the 
required depth—which in some cases 
amounted to 107 ft. below water—some 8ft. 
or Io ft. of concrete was put in carefully, 
and the air pressure maintained till it set. 

It was during the hardening of this con- 
crete that the chief use was made of the 
safety valve, which, by maintaining the 
pressure at a certain point, obviated the 
possibility of compressed air blowing out 
at the bottom of the cylinder, and so 
causing unsound work or troublesome leaks 
in the concrete 

The concrete put in under pressure was 
placed directly in the skip cases, which 
were tipped like buckets inside the cyl- 
inder, so that no buckets or skips were 
required. 

When it was sufficiently hardened, the 
pneumatic apparatus, including the cover 
of the 8 ft. cylinder, was removed, and 
and the whole of the cylinder filled up 
with concrete 8 to 1, cast in from above. 
Two men were employed under pressure 
at a time in each cylinder, working four 
hour shifts; and in some cases the usual 
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results of working under compressed air 
were noted, viz., bleeding at the nose and 
ears, headache, rheumatic pains, etc., but 
with one exception—there were no fatali- 
ties. In one case fatal results followed 
from the neglect of a workman to give 
the usual signal that it was a man and not 
material that was coming out. The con- 
sequence was that the pressure was released 
suddenly, and he found himself paralysed 
from the waist downwards. He at once 
went again under pressure, and came out 
gradually ; but the mischief was already 
done, and the attempted remedy was of no 
avail. He died in hospital some three 
months afterwards from the indirect effects 
of the paralysis. 

Asarule two cylinders were being sunk 
under pressure at the same time as two 
others were got ready for the operation. 


*Experiences with Compressed Air in Ship- 
building and Ship-Yard Work. 


BY WILLIAM BURLINGHAM. 





Of late years great advances have been 
made in the use of compressed air as a mo- 
tive power for small tools, and it is already 
considere1 on an equality, and for many 
operations, superior to steam, electricity 
or hydraulic power. 

Practically all the large railroad and 
ship-building plants in the country have 
adopted this form of power in a greater or 
less degree. It is possible to convey it 
from point to point with great facilitv and 
practically no drop in the pressure, though 
the pipes may be very long. For example 
at the Jeddo Tunnel, in Pennsylvania, air 
at 60 lbs. pressure was carried 10,8€0 feet, 
and the gauges at both ends of the pipe 
showed no difference in pressure. There 
are many other instances of this kind, 
where it would be practically impossible 
to convey steam, and consequently a small 
boiler with fireman would be necessary at 
the scene of operations. Other advantages 
are that it lends itself for use in all kinds 
of holes and corners. There is very little, 
if any, danger from frost, if the pipes are 
properly laid, protected and drained. 
There is no chance of short circuits or un- 
foreseen shocks; no solenoids or delicate ar- 
matures to get out of order and no heavy 
mass of iron and copper totransport in the 
shape of an electric motor, for the purpose 
for instance, of drilling a 3 in. hole 
There are no leaky joints as in hydraulic 
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motors, and no trouble from condensation 
and lack of positive movement as in steam. 

Its economy is equal, if not superior, to 
any of the existing prime movers, if used 
with judgment and due regard for its capa- 
bilities and for the right tools ; that is, for 
those various small tools that are located 
at a considerable distance from the source 
of power, operating in many different 
places in a short interval of time. 

It is the general opinion that air, water 
and steam are pre-eminently suited for 
pressure operations or where blows are to 
be delivered, and electricity for rotary 
motion. Experience, however, has taught 
that for hand tools, both rotary and reci- 
procating, the air engine has most advan- 
tages in establishments where light and 
easily handled tools are a necessity. 

The fact that an ordinary mechanic can 
repair and adjust air motors, while it re- 
quires an expert electrician to repair an 
electric motor, would seem to make it pre- 
ferable to use the former method, as ordi- 
nary mechanics are more numerous in a 
shipyard than expert electricians. 

Compressed air should be used and not 
abused. Small leaks are very prevalent in 
the piping, valves and loose couplings, and 
worn out motors often consume an exces- 
Sive quantity of air. These are very small 
matters in themselves, but taken collec- 
tively in a large plant, have a very depres- 
sin;s effect upon the coal pile and an el- 
evating one on the expense account. Treat 
the air plant with the same care that is 
manifested in the insulation of electric 
wires or lagging of steam pipes and there 
will be less grumbling heard concerning 
the wastefulness of the system. A com- 
mittee of the Master Mechanics of the 
principal railroads of this country reported 
at the last meeting, 1897, that the use of 
compressed air, with suitable apparatus, 
gave an average economy of from 25 to 50 
per cent. over the ordinary former prac- 
tice, in their shops, on the following work: 

Tapping out stav bolt holes, reaming and 
drilling holes, chipping and caulking, re- 
moving tires, beading flues, air hoists, ver- 
tical and horizontal car jacks, tinware 
presses, shears erected outside shop for 
shearing off test coupons, tank riveters, 
shears at scrap pile, shears for light sheet 
iron work, small Pelton wheels for operat- 
ing emery wheels, blast for blacksmith 
forges, applied to mixing paint in large 
quantities by putting a pipe in bottom of 
mixing barrel, used in all kinds of motors 
for boring cylinders and facing valves, 
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cleaning cushions inside and out of cars, 
blowing out cylinders before inserting 
packing, rolling flues, swedging flues, 
testing brakes and numberless other minor 
purposes, 

The following particulars were given of 
a shop turning out sixty engines per year, 
viz: One compressor with 15-in. steam, 14- 
in. air cylinders and 18-in. common stroke, 
five elevators, one hoist for driving wheel 
lathe, six hoists for lathes and planers, two 
Brotherhood engines, three motors, one 
sand elevator, one fire kindler and one flue 
cleaner. The cost of this compressor, in- 
cluding foundations and pipe connections, 
was $1,260.50. Pipe lines, hose, valves, 
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the advantage of these power tools are best 
exemplified A hull is full of odd corners 
and nearly inaccessible nooks that must be 
as well riveted and caulked as the most 
accessible part of the vessel; perhaps better 
as itis more difficult to overhaul and ex- 
amine these places. 

It is not so long ago that the best yards 
in the country depended upon the racket 
drill and hand riveting, the work having 
to be done in such inconvenient places and 
uncomfortable attitudes upon the part of 
the workmen as to preclude the possibility 
of a first-class job. Now from the driving 
of the first rivet in the keel to the launch 
of the vessel the continuous clatter of air 





Pneumatic Drill, in Shipyard Work, 


reservoirs, motors, hoists, elevators, cost 
$1,189,50. <A total of $2 450. 

On a test run of eight hours it required 
313 lbs. of ‘coal per hour or 2,508 lbs. for 
the run. Pressure was raised from zero to 
120 lbs. in 5 minutes, 4o seconds. The 
compressor made 858 revolutions and com- 
pressed 2,681.6 cu. ft of free air to 193.9 
cu. ft. of airat r20lbs It required with 
this compressor 20.4 lbs. coal to compress 
1,000 cu. ft. of free air to 120 lbs , equaling 
60 per cent. of its theoretical capacity. 
The packing of this engine had not been 
overhauled for eighteen months, thus ac- 
counting for some of the deficiency. 

It is during the building of a ship that 


riverters, caulking tools and the whirring 
of rotary drills are sure indications of rapid 
progress toward completion. a 

Probably one of the largest and best 
equipped air plants for the use of small 
tools is located at the works of the New- 
port News Shipbuilding and Dry Dock Co. 
Comparatively new, this air plant now fur- 
nishes the power for the majority of the 
tools used on the outside work of the va- 
rious naval and merchant vessels building 
there, to the exclusion, almost, of,steam 
and electricity. 

The original plant consisted of a small 
Rand compressor and a few tools; then a 
couple of Pedrick and Ayer compressors 
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and more tools were added. Now, hardly 
more than three years since the starting of 
the initial plant, there are in operation 
two large Ingersoll-Sergeant compressors, 
viz : 

One class G, duplex compound com- 
pressor with 20-in. steam cylinders, 204 -in. 
high pressure air cylinder and 32% in. 
low-pressure air cylinder and 24-in. com- 
mon stroke. This engine has a receiver 
inter-cooler 36-in. dia. by 9 ft. 6in. long, 
and discharges 2,200 cubic feet free air 
per minute at Ioo lbs. pressure. 

One class G, duplex compressor, with 
20-in, dia. steam and 20%-in. dia. air cyl- 


safety valves, ample drainage, and from 
the first tank 2 small pipe is led back to 
the automatic regulator on the engine. 
From this main tank the air is carried by 
mains to smaller storage tanks located at 
different points in the yard, nearest the 
centres of work 

By constructing the storage tanks with a 
baffle plate down the center, the air enter- 
ing at the top impinges upon the plate, 
delivering the entrained water into the 
bottom of the tank, from whence it is 
drained at intervals, The air then passes 
under the baffle plate and out again at the 
top of the tank. The air pipes should 
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inders and 24-in. common stroke, with a 
capacity of 1,600 cu. ft. of free air per 
minute and 1oo lbs. pressure at discharge. 

These compressors are all made with the 
piston inlet air cylinders, are water jack- 
eted and are furnished with a governor 
automatic pressure regulator. The com- 
pressed air is discharged into a storage 
tank common to all at about go lbs pres- 
sure. 

The storage tanks are a necessity and 
should be of such size as to enable the en- 
gines, after once filling them, to run at a 
moderate speed during working hours. 

The tanks are usually provided with pop 


joints, Sin 


always enter and leave the storage tanks at 
the top. 

The drawing on page 515 is a plan of the 
yard piping. The main air pipe is about 
1,500 ft. long, of cast iron, with leaded 
inside dia. and reduced at in- 
tervals to 6-in. and then to 5in. At the 
end it enters a reheater similar to a surface 
condenser about 27-in. dia. and 6 ft. long, 
with wrought iron tubes 4 y-in. dia., and 
is there heated by the exhaust steam from 
one of the shop engines. This reheated 
air is employed to run a regular type Atlas 
horizontal steam engine that furnishes pow- 
er for a large band sawmill. The exhaust 
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air from this engine is employed to force 
the sawdust from the mill as it acccmu- 
lates. The device is shown on page 516. 
The air pipe to the engine is 3%-in. dia. 
and the exhaust 4%-in. dia. The reheater 
also supplies air to a small motor for a saw 
grinding machine. 

At any point in this system the pressure 
gauge will register the same as at the main 
tank, and even under the most unfavorable 
circumstances there is but little appreci- 
able drop. There are four other mains 
leading from the storage tank, two 4-in., 
one 3-in. and one 2%-in., all wrought iron 
pipe with screwed joints. All pipes used 





the use of air, freedom from breakdown 
and the not least important absence of vi- 
bration. Indeed, some tools which work 
satisfactorily in the first two named re- 
spects, are very severe on the workmen. 
They are all liable to break in one part or 
another, but the manufacturers are con- 
stantly improving and strengthening the 


weak partsas they are taught by experience. 


The pneumatic riveters are a little larger 
than the hammers or caulkers, with a head 
that fits the head of the rivet. The work 
of driving the rivet is done by a large num- 
ber of comparatively light blows instead of 
a single squeeze as in a hydraulic machine. 


Portable Riveter in Operation. 


in connection with this plant are buried in 
trenches below the frost line. 

The 2%-in. main has supplied power 
sufficient for twenty-eight No. 2 Boyer 
hammers and four drills, but this was the 
full working limit of the pipe ; about two- 
thirds this number would be a preferable 
load. The hammer supply nozzle is /-in. 
and the drills 3¢-in. pipe taps. The yard 
has used nearly every type of pneumatic 
machine that is manufactured and even 
now have many different types in use. 

Some of the different operations per- 
formed by the tools are shown in the group 
picture on page 516. In everyday use 
many of the tools work more satisfactorily 
than others, in the matters of economy, in 


This permits of the use of a very light 
frame for holding the riveter, The latest 
type is that patented by the Detroit Dry 
Dock Company, and is made of 2%-in. W. 
I. gas pipe, bent to a U shape, with a gap 
of about 60 in. This frame enables the 
workman to reach rivets that are absolutely 
unapproachable otherwise than by hand 
riveting. Nearly all makes of pneumatic 
drills are practical; some are more power- 
ful than others for the same weight. 
Their great difference is in their economy. 
All are extremely liable to breakage in 
some minor points, and a small repair shop 
is a necessity where many pneumatic tools 
are used. The drills are made in three 
types, the movable cylinder, the movable 
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piston and the rotary, similar to the rotary 
pump; these last are great consumers of 
air and are not to be recommended where 
economy is a feature. The movable cyl- 
inder type, at the present date, seems to be 
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quality of oil and frequency in applying 
it. The best winter strained lard oil or 
valvoline sewing machine oil are recom- 
mended. Should it become necessary to 
clean the machine, admit kerosene and 
turn slowly while the grease is dissolving 
and when all is dissolved admit air through 
the throttle. Thoroughly lubricate again 
before using. 

As these machines are made interchange- 
able, the parts most liable to break should 
be duplicated in store. These cost but 
little and afford a most excellent insurance 
against stoppage from breakdowns. 

For work in the frame sheds, on bulk- 
heads and reverse frames the Caskey or 
single squeeze pneumatic riveter is used. 
This is a very good and efficient tool; it is 
usually slung from a jib crane with a long 

















Chipping, Caulking and Riveting with Pneumatic Tools. 


the most economical and is at the repair 
shop the least of often, considering the 
amount of work done by it. 

It is necessary that care be taken to keep 
these machines clean, well oiled and in 
good working order. Proper lubrication 
1s an essential requirement, both as to 


jib, by a chain twist, and thus commands 
a large area. 

The larger illustration on page 514 shows 
this riveter at work on the double bottom 
of a battle ship. A track was laid down the 
center of the inner bottom. This was for 
the crane carriage. The riveter, as shown, 
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is held by a pneumatic hoist. This was 
found to be a poor arrangement, as the 
elasticity of the air in the pneumatic hoist 
prevented a rapid setting of the hammer 
on the rivet. A Weston chain hoist was 
afterward used with success. 

For general work about the yard a see- 
saw arrangemeut was devised, consisting of 


a beam, supporting the riveter at one-end,’ 


with a counter balance at the other. The 
beam rested on an A frame carriage. ‘This 
allowed a great latitude of movement and 
was eminently successful. It is shown on 
page 513. 

The amount of work done by these pneu- 
matic machines is greatly dependent upon 
the workman, and the men must be picked 
by actual trial to secure the best results. 


Locomotive Bell Ringer. 


The cut herewith shows the Bartow Loco- 
motive Bell Ringer which is operated by 
compressed air, and is now being marketed 
by the Chicago Pneumatic Tool Co. This 





has been in use for about two years on 
several railroads in the East, with the very 
best of success. 


The motor for ringing the bell has no 
direct connection whatever with the bell, 
the crank of the bell shaft having a roller 
which works over the disc shown on motor. 
The valve is operated from an arm, extend- 
ing from the piston rod to the valve rod, 
and two adjustible nuts, one above and 
one below this arm, adjust the length of 
the stroke of valve. This also regulates 
the speed at which the bell is rung. 

There are very few parts to this bell 
ringer, and in the two years’ service they 
have been in, there have been no repairs. 
It is easily placed on the engine by a small 
bracket on the bell frame. The simplicity 
of the machine can be easily seen, also the 
economy in running it, the stroke being 
very short, and only 134 in. in diameter. 
It is operated by air from the main reser- 
voir on the engine, and is rung from a 
valve placed in the cab. 

It has been shown that on an engine 
equipped with a bell ringer, the saving in 
consumption of fuel .has been enough in 
one month to pay for the device. The 
explanation of this is that the fireman has 
so much more time to attend to the firing 
of the engine, instead of looking out of 
the window and watching for crossings to 
ring the bell. 

This little device is going to meet with 
favor among railroad men. 


Our outside cover illustration this month 
is a compressed air drilling machine made 
by the C. H. Haeseler Co., of Philadelphia. 
Several machines of this type are used by 
the Union Switch and Signal Co., for the 
purpose of drilling the ends of rails in rail- 
road yards where compressed air is avail- 
able. 

The machine has a capacity for drilling 
holes up to %" in diameter and will drill 
such a hole through the web of a rail % 
thick in less than half a minute. 

The motor consists of three reciprocating 
pistons, working in the same number of 
cylinders, and is of the latest design. It 
is very efficient, and strongly made, and 
as will be noted, is rigged with power feed, 
operated by hand, requiring but little effort 
on the part of the operator to force the 
drill into the work. 


For which United States patents have been granted. 
records by GRAFTON L. 
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NAME OF INVENTOR. |DATE oF IssUE.| NO. 
ASE MSOUMITORSOE ss vse coe 9.0’ 0-s'0 sine 0 Henderson & Rctents.. May. 17, 1892} 475,111 
A © oot, beet as Cate sacratetpl ratietota aman BI) <o.60o: 0 20's Waterervoroine Nov. 4, 1890 | 439,876 
OP tre ecehetelatere sie alatd ateratanes RIF 4, Xe) ciah'b ee dial x Oa aT March 24, 1891 | 448,859 
oe 1)! eaalareialvmureineaters Stents OP ib 'cw a.atetela ah ptaeneeeor May. 12, I891 | 452,132 
Fre 9” Siu sie orptaca eter states anaielDaNy OE sg a op oe a a eee June 23, 1891 | 454,590 
Or euch epe eeeeraeaesae TA igh <x eemenennse Nov 17, 1891 | 463,386 
EXT © eieialaaupaeaiersia mele aipresata FE” iuSpela eanaresanpr ak Nov 24, 1896 571,971 
Pete, > Nig dia areteranelalyenearerece stole REIN, Sle aisldiene keane nel ed Nov 2, 1897 | 593,049 
Ree | satasevate Syn iliepeenabasiee | Hutchinson... 6«««<: | Aug... 16, 1892 | 581,143 
TC rs ee | MREMOME S 5) < cise cupae ves Dec 17, 1895 | 551,549 
Bee i)" epiedeeetOh uataietanaternanaes OO oc: cnakones es Oct. 8, 1895 | 547,519 
A’, hs. aga aletatahentareiansaiatan MIE i. oveiniers sccioeranccnin | July 13, 1897| 586,100 
i | ee ee LSS sc eencnbnony | Nov 7, 1893 | 508,225 
MT Co ree | SE ores codes saues Oct. 20, 1896 | 569,929 
(ET Sar re ee | Lowe & Guyser....... Feb. 19, 1895} 534,399 
QT OS cere ere SPOT ee |} Aug. 12, 1890) 433,951 
Mg | cenaedelemeen sabepmeelll | MORRIE. oc cc cccccsves) GME 3, 1896 | 562,475 
CT Se Ret ere | Oct. 5, 1897 | 591,137 
hs pace ipate are date neat eae Eee re ee | Sept. 18, 1883 | 285,297 
mS! giatletarnnatptantine aiaharatalensts Pr. ucaigh twraeilae sl asareseral Dec. 23, 1884 | 309,642 
ee rr em re EQUI, 5 i515 «ccsicia-ne os Oct. 20, 1885 | 328,598 
WF na, sapciiaddin tral, nterne” qaelannas MOVER cco) « seeeaail July 2, 1895 | 541,979 
Meee 6 siento Tanataregle ats .| Nichols............ | Feb... 25, 1896 | 555,178 
i giga hahMeiei gta a tic tor ataceth | Be! TMecaginss ane aisenieel Aug... 31, 1897 | 589,190 
MTC tree ree DER scciers aia kmail saat Nov. . 26, 1895 | 550,352 
i adnate eietatedetamsreteteane Sts PIOTO DERE) 6 65s. cs ciewss | Sept. I, 1891 | 458,975 
SV | alee Reseas A eee WIROMOUES, 4-0. viernes crcail Dec... . 30, 1884 | 310,148 
me | SR teriawb ulate pee ate IMOUIN sis dsn uae eotcaa | Oct. 9, 1894 | 527,248 
(ge ec ce re tr eT DRONNIING <9. 0 0 6: 5:5:4.5.8: 5 Nov 20, 1888 | 393,172 
*< asksaidperere Soere ssseeeee+| Noyes incase aeielis wikieiieecs July 14, 1896 | 563,794 
(HS Or ee. IOI 5s o:c.0's'0s 0:0 cans | June. 21, 1892 | 477,381 
Rr) | aS ated s eared cargarele CVETON . 005066: Aug.. 22, 1882 | 263,206 
‘ee reer cre Rive cs: <.caveleteeeaatem Aug. . 22, 1882 | 263,207 
Ri = ONS Lereaitincle Manone atcne | Parkineon: .....s00% | March 2, 1880| 225,151 
$i PR TET | a tn | Aug. 13, 1895 | 544,548 
pel OE Peer ee ee Bi Cs ee | June 2, 1896 | 561,126 
er Tr Cre an a re ere | April 13, 1897 | 580,714 
fe CAs amen ceweniacnt je nO Nov. 8, 1892 | 485,88t 
pil’ | Wa J diethem ie «ONG nsieies Pigeon Sate elas aie clin aes | June 6, 1893 98,989 
RD. . deatvesescrteakaus es PERMMO os hc sceemen nee | March 25, 1884 295,800 
TO Cn ee | Phillips..............-| May . 12, 1891 | 452,283 
i 6G atts Bis en tawienlecisionnt Pitchford peleciomnereraiee | May 20, 1879 | 215,540 
oO ee es ng fee oro | Oct. 19, 1880 | 233,432 
Pe! “Es weinein couetelel DM aciek onsaranemune | July . 10, 1888) 386,028 
irk > gatas He avneaiventnk DUR GGeo5'5:0600 5s saves <tr 4, 1893 | 501,046 
Ria 0) GOs ania atcmseeuiicet IBS pic vacecn warn Jan. 11, 1881 | 236,455 
i). paeeiee en asan saws eials Rand........ | March 21, 1882 255,116 
ney Dl - ciate Neen awisieinaie er Rand & Halsey. prea iara Feb. 18, 1890 | 421,611 
ir +) 4)~gadindl eae aasobenans SE i. nike i<cenes | Feb. 27, 1877 | 187,906 
ed” Seracat tuprohd Aivotn ve eevee savas had 5 en | Feb. 20, 1883 | 272,771 
(ne eee pT TRS Se Feb. 21, 1888 | 378,326 
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DATE OF ISSUE.| No. 
OS ) | ne March 16, 1875 160,956 
a ea Aug. I, 1882 | 262,119 
Be held rialaeie he ia ic a Dec. I, 1896 | 572,377 
EE eres Nov. 10, 1891 | 462,776 
Richmann ...... June 29, 1880) 229,468 
ce © caian eG hanes Sept. 15, 1891 | 459,527 
fae ae net Nov. 3, 1891 | 462,453 
ORR ae er ee Dec. 7, 1880 | 235,296 
Sic tata bk tates ae va Dec. 21, 1880 | 235,816 
NEES oa cis aioe oo aes Dec. I, 1896 | 572,314 
Robinson & Kiser... .| Oct. II, 1881 | 248,218 
BLS a ees eps 6 vena Oct. 16, 1877 | 196,253 
Seawtell ...... Oct. 24, 1876! 183,596 
SChwteinVer «.o..15.000.655) Nov. 7, 1893 | 508,150 
Schutz & Henderson. .| April 3, 1894| 517,628 
OES See Eee March 14, 1876| 174,860 
Pee ah als bday soe eaeie Sept. 19, 1876; 152,333 
PRT RORE, is isis x i0,s.0is i008 Nov. 2, 1880 | 233,881 
HOON kcde6taach ae Sept. 19, 1882 | 264,775 
ch. eee oui Nov. 26, 1889| 415,822 
ativlawaktreieey March 10, 1891 | 447,910 
eo) eshepnemeea July 21, 1891 | 456,165 
.” Amante een ae Feb. 13, 1894| 514,839 
Ga CC Ore. Dec. 11, 1894! 530,662 
PS em sca enue Oct. 6, 1896 | 568,804 
S. . wasnpion March 30. 1897 579,775 
ROT ois ice ae bee a ee Jan. 7, 1896 552,590 
IME vce susacen July 20, 1897 | 586,669 
Vo errs | May 17, 1892| 475,251 
EE orn ns sie Ronis Dec. 26, 1882) 269,730 
My aiid scape Wea e Dec. I, 1896 | 572,383 
SOO sisi slaninatounein April 15, 1879! 214,465 
ONE Gre tas wale en tee Aug. 17, 1897) 588,296 
UNO. io ska cicnnts Dec. 17, 1878] 211,062 
Stambaugh ,.......... |} Oct. 22, 1895) 548,399 
Lo ee | Nov. 23, 1880 | 234,733 
er Nov. 15, 1887 | 373,419 
ONION os 5's'00'6 Sis,n0 | Aug. 8, 1876 | 180,958 
| et idineeweweaes | April 17, 1883 | 275,959 
Cd Ee ee | May _—i18, 1886 | 342,310 
OPT ee | April 11, 1876) 176,096 
NS ere | Dec. 23, 1879 | 222,802 
MG te kcvanenekind | July 23, 1895 | 543,410 
o>” nk Woke Wiel e latoian | July 3, 1895 | 543,411 
BS minis ie stawes os ane] Quy 3, 1895 | 543,412 
RG cubssewsah ua ceed May 3, 1892 | 474,034 
a ae, Feb. 9, 1897 | 576,920 
TROMNIES. occvccccccess | March 2, 1886 | 337,209 
Prt Seis Sinn wehGwee July 22, 1879) 217,834 
i | re aieehnwe | Oct. 28, 1879 | 221,126 
Underwood........... | April 14, 1896 | 558,125 
ee March 21, 1882) 255,222 
PAU osetia deeb ae as April 4, 1882! 255,901 
Ces hnied ae esane Aug. I, 1882 | 262,157 
Ll ST renee Feb 7, 1893 | 491,232 
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PATENTS GRANTED JuLy, 1898. 


Specially prepared for ComPRESSED AIR from the 
Patent Office files by Grafton L. McGill, 
Washington, D. C. 





607,655---Process of and Apparatus for Generating 
Power from Compressed Cases. E. N. 
Dickerson, New York, N. Y. 

A liquefied gas is first produced after which the 
pressure is released and the gas expanded, pre- 
ferably through a motor, thus cooling the gas. 
‘The gas is then transmitted to an explosion cham- 
ber to cool the latter, after which the gas is com- 
bined with air and explodes the mixture in said 
chamber 


608,095---Air-Brake. C. L. Ansley, Atlanta, Ga. 

This invention relates to a triple-valve device. 
Means are provided for passing the air around the 
main piston of the triple-valve when the brakes are 
applied, the piston being held in this position to 
restore air pressure in the auxiliary air reservoir 
before discharging the brake-cylinder by an auto- 
matic pneumatic retaining device made in the 
form of a casing anda piston. In both positions 
of the piston its sides are exposed to the auxiliary 
pressure of the air reservoir. Its opposite sides 
are exposed to unequal areas of pressure when the 
brakes are applied and to equal areas when 
released. 


608,030---Air-Brake. Murray Corrington, New 
York, N. Y. 

A check-valve is opened by train-pipe pressure 
on the opening of the emergency valve, while a 
second valve, operated by the check-valve, but in- 
dependent thereof, controls a vent port from the 
train-pipe to the atmo: phere, 


AUGUST, 1898. 
609.987—Air Compressor, C. N. Dutton, New 
York, N. Y. 

This invention has for its object the compression 
of air by means of the impact of falling water, 
thereby dispensing with compressing pistons and 
other actuating mechanism, An automatic valve 
mechanism is provided by which water is allowed 
to be intermittently discharged with as nearly as 
may be the full velocity due to its head, intoan air 
compression chamber, in which it acts by impact 
to compress a charge of air. The force being de- 
livered as a blow upon the elastic cushion of air to 
be compressed the degree of compression may be 
made as high as desired by suitably proportion- 
ing the compression chamber and its delivery end 
to the volume of water employed at each impulse 
and its velocity. The air is compressed into a 
suitable reservoir, and confined therein by a 
check valve, while means are provided for inter- 
mittently drawing the waste-water out of the com- 
pression chamber and allowing a new volume of 


air to enter to be compressed by the next succeed- 
ing discharge of water. 


609.088 — Air Compressor. C. N. Dutton, New 
York, N. Y. 

.This invention contemplates the compression of 
air at one stage from atmospheric pressure to as 
high a degree as may be desired. The appliance 
embodies a conmipressor cylinder, a water-packed 
piston fitted to reciprocate therein, and a com- 
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pressor chamber communicating directly with the 
compressor cylinder. An air reservoir is also 
provided, being connected by a valve-controlled 
passage to the compression chamber. A release 
valve is open during the initial portion of the 
compressing stroke of the piston and is closed 


when the piston has attained its maximum velo- 
city. 


608,964 -Air Compressor. Heston & Harvison, 
Rushland, Penn. 


A series of cylinders having pistons are secured 
to a fixed hollow shaft, on which are side-wheels 
having a driving pulley. Rollers mounted on 
these wheels are adapted to run on a series of 
track levers connected with the pistons. Thus as 
the side wheels are revolved the rollers depress 


the pistons, which are returned by spring me- 
chanism, 


608,s99—Air Brake. F I,. Guillemet, San Fran- 
cisco, Cal. Assignor to the Westinghouse 
Air Brake Co., Wilmerding, Pa. 

The piston is exposed on opposite sides of its 
face to fluid under pressure. A valve is operated 
by said piston for releasing fluid under pressure 
from the auxiliary reservoir to the break cylinder 
and controlling a passage through which such 
fluid is released from the train pipe side of the 
piston to effect an emergency application of the 
brakes. 


608,600 ~Air Brake. F. L. Guillemet, San Fran- 
cisco, Cal. Assignor to the Westinghouse 
Air Brake Co, Wilmerding, Pa. 

A valve, controlling the passage of fluid under 
pressure from the auxiliary reservoir to the brake 
cylinder, is located on the reservoir side of, and 
operated by the piston. The piston is exposed on 
its opposite sides to pressure from the train pipe 
and auxiliary reservoir, respectively, while an 
exhaust valve, located on the train pipe side of 
the piston, controls the passage from the brake 
cylinder to the atmosphere, 


608,621—Air Brake. H. S. Parke, Chicago. As- 
signor to The Westinghouse Air Brake 
Co., Pittsburg, Pa. 

The main chamber of a triple valve has a port 
in its casing which communicates with the train 
pipe and said chamber. The main valve is also 
provided with a valve controlled port which is 
adapted to register with the port in the casing. 
Thus the main valve chamber and the auxiliary 
reservoir may be charged from the train pipe 
through the main valve. 


609,041—Air Brake. John J. Nef, New York, N.Y. 

This invention consists of an air reservoir, a 
pump and operating means therefor, The brake 
cylinder is controlled by a service valve, while 
the pump is thrown into operation by the exhaust 
from the brake cylinder when the brakes are 
released. The pumpis thrown out of operation 
by the pressure of air in the reservoir. 


609,042—Air Brake, John J. Nef, New York, N.Y. 

A governor is employed in connection with the 
pump, for connecting and disconnecting its oper- 
ating mechanism. Means are provided for open- 
ing the compression chamber of the pump to the 
atmosphere while the pump operating mechanism 
is being connected with the pump. 
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THE STERRNO-ROGER JIANUFAGTURING COMPANY, 


Constructing Engineers, 


Chlorination Mills, Electric Plants, Compressed Air Plants, 


of any capacity, 
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ROGER’S IMPROVED CRUSHING ROLLS 


Patented in the United States and Foreign Countries 


ably the best type of roll yet devised. General Manager, 
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MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado " 


Manufacturers of all classes of Machinery for Mining and Metallurgica! requirements. 


$ u 
**These Rolls have been running very satisfactorily and appear to us to be unquestion- : 
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WACO 


: Established 1831. Annual Capacity 1,000, 


BALDWIN LOCOMOTIVE WORKS, 


Single Expansion and Compound Compressed Air Locomotives, 








Adapted to every variety 
of service, and built ac- 
curately to gauges and 
templates after standard 
designs. 
Like parts of different 
enginesof sameclass per- 
fectly interchangeable. 


~~ 


BURNHAM, WILLIAMS & CO., 
PHILADELPHIA, PA., U. S. A. 
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= Compressed Air Mine Haulage. 

Safe from fire, handier, more reliable and more economical in installation 
and operation than other systems; adopted by representative anthracite and 
bituminous collieries after exhaustive examination. On dena fide request of 
mine owner or superintendents, or other prospective buyer, we will mail free our 
8th Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 
To accommodate correspondents not in the market for locomotives, a copy will 
be mailed on receipt of 50 cents in stamps. 

Address mentioning ‘“‘CoMPRESSED AIR.”’ 


H. K. PORTER & CO., 540 Wood St., Pittsburgh, Pa. 
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Lubrication 
Ol 
PUM). 


Used for lubricating 


Air and Steam Cylin- 


ders, and Main Bear- 
ings of Shafts on large 
Hoisting Engines, pre- 
vents them from gett- 
ing hot. When engine 
stops, cup stops feed- 


ing. 


McCanna Bros. 
57 Wells St., 
Chicago, Tl. 
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EDUCATION | 


Thousands have been helped to better 
pay and positions through our sys- 


tem of in- Al L 


struction 
expressly 
for this 









$225,000. 
Courses of Steam, Electrical, Mechanical or 
Civil Engineering ; Chemistry; Mining; Me- 
chanical and Architectural Drawing; Survey- 
ing; Plumbing; Architecture; Metal Pattern- 
Drafting; Prospecting; Bookkeeping; Short- 
hand; English Branches, 


pays for a College Edu- 
$2 & Month sations: tome. soon 
Circular Free. State subject you wish to study. 
The International Correspondence Schools, 
Box 1132 SCRANTON, PA. 
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THERMOSTAT. 


comfort ? 


Attach it to your 
hot water tank and 
it will save you fuel 
and your engineer 
trouble. 

It assures a regu- 
lar and even supply 
of hot water, and by 
preventing over- 
heating avoids all 
possibility of the 
straining of water 
pipes or faucets, and 
the cracking of ba- 
sins or tubs. 





& ROESCH, 


TEMPERATURE CONTROLLING SYSTEM 


Do you desire an even temperature in your house and office? 
Do you consider an even temperature conducive to health an@ 


Do you find an even temperature difficult to maintain ? 
Do you think your fuel bills are too high ? 
Do you consider economy of health and wealth wise ? 

We assume there can be but one intelligent answer to these 
queries, and would suggest an investigation of our system ase 
means of attaining these most desirable ends. 


HOT WATER RECULATOR. 











The Davis & Roesch Temperatare Controlling Co., 


Treasurer’s Office, Havemeyer Bldg., 26 Cortlandt St., New York, 


S Factory, Bridgeport, Conn. $ 
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NEW YORK OFFICE: 
122 LIBERTY STREET, Rooms, 1005-1006, NEW YORK. 


MANUFACTURERS OF 


PNEUMATIC HAMMERS 
PISTON AIR DRILLS 
PNEUMATIC RIVETERS 
CASTING CLEANERS 
AIR HOISTS 


All Machines guaranteed against repairs for one year. 





Sent on 10 days trial subject to approval. 





OVER 2,000 IN USE IN THE UNITED STATES. 
OVER 800 IN EUROPE. * » md 


REFERENCES FURNISHED UPON REQUEST. 


TRIAL ORDERS SOLICITED. 


Chicago Pneumatic Tool Go., 


685 MONADNOCK BLOCK - CHICAGO, ILL. 
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COMPRESSED AIR. 4 


OUSTON'S PNEUMATIC Trask SANDER.7) | 


APPLIES SAND 10 BOTH FRONT: aN SAC KD ms Rin ONE BOX. 
DELAY TO ENGJNE FOR JT GAN SE Ad X HOURS, 
DPLNERY PIPFS= ONLY ONE-HALF NEF vii 

































































AUNTIE & JUST WHERE You want r 
4p No POWER 10ST IN PULWNG TRAIN OVER SUPERFIUOUS SAND. 


~-$ce Westen RaiLway EQuipMENT Go, | 
LL knaueers VALVE. (ID SIPHON. 
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THE 


ENGINEERING 


s Compressed Air. 
S Practical information upon Air-Compression 


and the Transmission and Application 
of Compressed Air. 


By FRANK RICHARDS. 12mo, cloth, $1.50 


MAGAZINE § cottesemese 


AN INDUSTRIAL REVIEW 8 READ “ELECTRICITY,”’ 


The Baginening Magazine-has been aptly described as : The Only Independent Electrical Journal 





“ The Century of the industrial world and the Review of PUBLISHED IN THE UNITED STATES. 
Reviews to evgineering literature — the two in one.” Its 
leading articles treat the subjects uppermost imimportance All the Electrical and Financial News. 
5 in industrial affairs. Its contrbutors include the foremost Latest Technical Articles by 

Home and Foreign Writers. 


men of oyr.times. It gives each month an. exhausiive 
; Review and Index to the world-wide range of technical 
4%-THE BEST ADVERTISING MEDIUM. 
Published Weekly. Subscription $2.50 per year. 


literature — American, English, French, and German. It 
» is read in every nook and corner of - civilized world. It 

Address: ELECTRICITY NEWSAAPER CO., 

136 Liberty St., New Vork. 


, is founded upon the idea of meeti ts of the 

\ busy and brainy men who manage, think anid plan for the 

engineering. a me 2 — railroad, mining, and 

: micri industries. It .~ a larger bona-fide circu- 

pe among such gen than has ear bag attained by an 

: g journal in all the history of industrial literature. 

it is priceless to the active man who needs to keep in touch 

with current developments. Its every page carries @ living 

interest for intelligent readers who are in any way con- 

: with modern industrial arene Its subscribers 

are its and the.M itself is its 
best solicitor. Sa mple copy free. - 


30 Cents a Number; $3.00 a Year. 
THE ENGINEERING MAGAZINE, 
320-122 Liberty St., New-York, U.S.A 


















Patents, Trade Marks, Designs. 


Searches as to Novelty, Reports on Infringe- 
ments; Patent Matters Exclusively; 15 years 
Experience. Refers to Publishers this Maga- 
zine. FRANKLAND JANNUS, 

Attorney.at-Law, Havemeyer Building, 26 
Cortlandt St., NewYork City.— Office in Wash- 








ington, Atlantic Building 
Always have Title Examined before Investing 
i in Patent Property. 
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COMPRESSED Atk, 


Do You Roast-Your Ores? 
- LOU CAN SAVE... 


FUEL, COST OF REPAIRS AND LABOR 
The Ropp Straight Line Furnace, 


FOR SALE BY 


PARKE & LACY CO., 


2! & 23 Fremont Street, San Francisco, Cal. 











SOLE LICENSEES. CATALOGUE UPON APPLICATION. 


THE “NASON” AIR-HOIST 


. CYLINDERS .. 


For use in conjunction with Compressed Air. 





Made in sizes of from 2 in. to 8 in. inside diameter, with lift of hoist 
from two to ten feet. 


CONTRACTORS FOR 


The Installation of Pneumatic Hoisting Apparatus. 
- - SAFE, SIMPLE AND RELIABLE... 


Correspondence Solicited. 


NASON MANUFACTURING CO., 


71 BEEKMAN STREET, NEW YORK. 
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No. O. 
PNEUMATIC 


BREAST DRILL. 


Weight, 10, Lbs. Capacity to 3 In. 
Simple, Durable, Efficient. 


Empire Engine & Motor Co., 
ORANGFBURG, N. Y. 


MACHINES SENT ON TEN DAYS TRIAL. ¢ 
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LARGEST MANUFACTURERS OF WELDLESS STEEL TUBES. 
SPECIALLY ADAPTED FOR HIGH PRESSURES. STEAM,CAS ANDIS 
HYDRAULIC TUBES |° 

HOLLOW PROPELLER SHAFTING AND = 

i (commminnintiemmnaatind 5 
“> < 
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CYCLE TUBES 


D. B. McILWAINE, 


SOLE AGENT FOR AMERICA, 


NEW YORK OFFICE: 


122 Chambers Street, New York. 


























COMPRESSED AIR. 


CAMERON STEAM PUMPS. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 
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ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 


THE SECOND VOLUME OF 
“COMPRESSED AIR” 
March 1897—February, 1898 inclusive, 


is now ready. 


The twelve numbers of “Compressed Air,” which 
make up this volume are profusely illustrated with 
fine half-tone engravings and line cuts of a large 
number of important applications of compressed air. 
The articles contained in the above have been widely 
quoted, and treat upon a varied collection of air power 
subjects. 

This volume is valuable for those who contemplate 
the use of compressed air, and are investigating its 
advantages. Substantially bound in cloth, $2.00. 

COMPRESSED AIR, 


26 Cortlandt Street, New York. 








OPS COCCPOSOS HH 


Send for Booklet 137. 
It shows 12 different types 
of 


[a 
COMpIESSOIS, 


and many names of users, 
covering a wide range of 









applications. 


USED BY 
Asbury Park Water Works, 
Newport News Shipbuild- 
ing Co., Erie R. R., P. C.C. 
& St. L. and many others. 











Class ‘*G”’ Duplex. 


e Ingersoll-Sergeant 2 "em"... 


PAPER APPIN APP PAA, 


CLAYTON AIR COMPRESSORS 
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AND 


FOR OPERATING EVERY 
PNEUMATIC OTHER 
F* PURPOSE 


SHOP TOOLS, ( 


HOISTS, ETC., GRSUS scans 
eae >, COMPRESSED 
AIR 
PUMPING in cate 
APPLIED. 


CATALOCUE. 26 CORTLANDT STREET, NEW YORK 
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